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m^m.3i iLfamm&Mz z ^7W7 5;it*5i 

[ff*^6 3 ^»*f*^U^^-iflC^$tl#Sife**fT*feSM^l 
if 6 lCgE«0>:fr&o 
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[Mis] mmt>\ M^^^if 5«0tit'fe5Wi 7 

9] ft#£l 1 — 1 6<^t^tijWCfB«©«lfc& 1«J^±-M 
[»#J£2 0] n K>#7^ K^S %£>T?&£ijf 1 9 legs 

WLX^^>m^2 2X&2 3 JCffi«©«Hfc4HF-. 

[M^2 5] M#^2 2-2 4 ©V*r*l**Ka3«©«lft#^tC3l<U *^ 
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Q • #¥11 " 2 0 1 4 5 0 # 

[»^^2 8] m#mi 1~1 6©V^-f*lA^lCiB*©«iiS:*AXtt*#l 

[»#3B3 1] fflf^2 7Xtt2 8iCSB«©^}C«k »J$git$n^S#5c 

C«*^3 2] »##2 7X1*2 8JCSB*©#8jK:j: y»3fiSti#«*5c 

[0 0 0 1] 
[0 0 0 2] 

ifi#±cZ>£#Hi, t^Tlfi?i:LT7f-> (A) , >fT-y (G) , */h 
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i/y (C) , (T) ©4S^©*&^e>*€)«fi8«:fflW AtT, GtC 

„ 3 JfiHA^bftS 6 4 11 (4 3 = 6 4) (Dn Fytf*ft"en2 0mM<DT ^ J 

*>U 4ffi^ (A, G, C, T) ©K#©S££fcfln*T*r&fc^Bfc&l£ (X, 
Y) (^IT'lt X^Y^4#MWtc4£a6^S:^1-S) SridSg-re r *i 
tf3 F>©SS^HIWtc*(?^:L/ (6 3 = 2 1 6). 3Brfetct^fe3K>S:#^ 

O j£#nJtb£&£ (J. D.Bain, et al., Nature, 356, 537-539 (1992)) . 
[0 0 0 3] 

fc^S >fcffi£^£^/SL£v^#raH£&oTV**> (C. Switzer, et al., J. 
Am. Chen. Soc. , 111, 8322-8323 (1989) ;C. Y. Switzer, et al., Biochemist 
ry, 32, 10489-10496 (1993).) . S; tc. ^©flfilC % ^ < ofrtf)$T^i£X*f tf>^ 

V^V 1 * (J. A. Piccirilli, et al., Nature, 343, 33-37 (1990); J. Horlacher 
q , et al., Proc. Natl. Acad. Sci. USA, 92, 6329-6333 (1995); J. C. Morales 
, et al., Nature struct, biol., 5, 954-959 (1998)) „ 
[0 0 0 4] 

V^^frT^Stf (A. D. Ellington, et al., Nature, 346, 818-822 (1990) ;C 
. Tuerk, et al., Science, 249, 505-510 (1990)) , fffgH L tc X - Y <D J: 3 £ 
$H£l&&fi*f#DNA/Ky *^--fef (DNA polymerase) , RNA^fU^v-if ( 
RNA polymerase) S^K^^i (reverse transcriptase) <5D^-@tK V ;* ^ — 
if (polymerases) iCgSSRSftfttf, 3I&> 4 l^<Z)ig^T^f t)tlX ^ Z> A > 
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[0 0 0 5] 

o 

[0 0 0 6] 
[f&® fc#)03^] 

M*Ji, (thymine) J; ^ JC^^ >CD 6 <&<Z)>r h 

*£3mi^SfCJ:oTv3*c>2MJ 2, y -fVy (2,6-diam 

inopurine) <D6&<DT$ J SlCj^lgV>* ¥ 2 b fc 2 - 7 * y - 6 

- (N, N-^^^;i/T^ y ) yy> (2-amino-6-(N,N-dimethylanino)purine 



-2-*-> (pyridin-2-one) Y £ V^ Q ) & ifCDi&Sfci:, 

[0 0 0 7] 
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Q 4#¥ 1 1 -2 0 1 4 5 0Q 



2-T^^-6- (N, N-iftm/TS. J ) -9- (2' --^rT^i/- /3-D 
— UsK79 JiyJl/) °7V> (2-amino-6-(N,N-dimethylamino)-9-(2' -deoxy-/3 -D 
-ribofuranosyl) purine) (3C7)%tf)£, dX£V*5. ) &^tf D N A;*" U :Jv 
3- (2* -^^2/- 5* -hy*^*D-j3-D-'j3K77;i/;b) 
fcfU — 2— Jry (3-(2' -deoxy-5' -tri phosphor o-/3 -D-ribofuranosyl)pyr id 
in-2-one ) ( Z. <D 4j OD * , dYTPtV>ei 0 ) &ft3^fR U dYTPfcS^ 
li-t© U jK* # Fffc (rYTP) t>\ iufE© d X (D^nmH IT D N A # 

'J>l7-f*RNA3j{'J * ^-ifC^oTS^WKDN A^RN AtHCflfc»J&* 

[0 0 0 8] 
[0 0 0 9] 

«Bft©lfeS®^K:i£#»«S:jBz:S-&»sa6S:3»A^-*ii:K:J: *J 

3 O <fc e> &&S*f U * 9 - ^K:S»S &S*f T* & * £ £ "T* 

S&tC **6WfcL «S?©ifeS^tit#|ISWS:ja5:3*W**«:#Air*i 

tSfe«?)©t)©t'fe*J, ^^©i^jilli^/K'J *^-iffc|gia£*i#£i& 
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[00103 

&y, *mm<D&mt?i®<Dmm£mMtej&m$:-?2> z. tms. 

wrtm, ltj*#^§?©7^ y^r* 

[0 0 1 1 ] 

-h«AXtt*tftS-eT*^S[©ae^€:38a"r**asJCBBL, d*i*>©*iAX 
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1 1 -2 0 1 4 5 0(^) 

[0012] 

CD 1 ft X tt 2 ffi &± © #m (D&m JC o T V * & & &c &m f £ 3t^*S^ © *& 
[0 0 13] 

^^4^^M$:®3t-»$:^A•r^i:v^e)^•t-«?^Ufe : fo©T^^J, AXO 
«BftH±^a^W^ffiS^&^t*S3i:^^S6«*D©AX«aft«:li«-rs% 
©-??&£>„ 

[0 0 14] 

^*i:©7K^^$:PISi--5z:i:^T^-5SS© : t©^> ^®E©&«£ Itott 
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m&mmz&vz, i&(Dmm<Dm.mtt<DB&*mwL&\,^mj&<D*% 

Ofb^^^ £ -T £ 3 £ # T* £ £ „ 
[0 0 15] 

t*&»j, j^TT?:R#ift&M^;5v^DNA;}<y * ^-if^RN ajuv 

[0 0 16] 



9 



ffiSE# 2000-3064453 




1 -2 0 1 4 5 0/-N 

o ^ 

[0 0 17] 

o 

[0 0 18] 

&ifMS©#&£Xte:i^icii£fc:fr&ic<}; ytf fclAtf, dn 

^tel^X&2MJW±©:fc^©^$?£^t-£*>©T*&y, 1 #«©%©•£*> 

i©^^^©^^©*^^ se*©^^©*^©* 
35 t H«3&*i56Xtifle*©*asU:fls s fe^^fc <fc y fti> z. t tfVZ 5„ 

[0019] ' 

LfctfoT, #^©^#^#5«M©»^-te, t**©^!!©*©*: 
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[0 0 2 0] 

*«W©«BIS:^tf«ffcJai3 K>S:»tf-r*Cl fill * 

^iOirI*Al0li®M^XMYi:LtSi:. XXY, XYX, YXX 

teZCDZLtlbCDl&mftMfr&tDli:^, A X A, TYT, CGX, ATX, J&ifCD 

5c^©«Bft©ifiSi:©j|fl*-&*3-frlCJ:Sn F> Srggff-TS 3 §t£& 

3F>lt ?cMM©7^ Jm^k-n- F£-fr£:i£*j-e££ U #^»?tf> 

[0 0 2 1] 

#5gHB©§rfcfc=i F>tc/SDfc t RNA^fc^ff-TSziiilCJ: y, #Stc#< 

© t ^ y m * mm «rtg t -t & m & & m e m&m v * ^ a & n tf & ^ ^ # t* ^ & 

[0 0 2 2] 

AJl<Dl&m<DZ>il'DT*$>2> 2, 6 — £?7^ y^'J ^ ><D 6 fe(D>?r b^H 

fc2-7^y-6- (N, N-^f;i/7>;) (j^t. z.<Di&mitX£ 
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[0 0 2 3 ] 

-T-S^^tC, DNA©77^f7-#MJS (Primer extension) & £ D N A !b 
RNA&^«t6*i?£jSS:ffl^fe. ^7>f £#M (tempi at 

DNAjKU 2' -7^3f l^^> K~ 5' ='J>t (dNTP) 

^itSfeCO R^KlEtt, DNA^^illTfOffliiRNA?:^ 
i-St;C7)-r^>-2>o ZLZLT'te, DNA)K'J^7-t'©-oT'$)S^Iifi5f5©DN 

tf*yh (Kl enow fragment) £ R N A/K U * 9 -if £ It &T 7 7 7 

— £/fi5£<Z>T 7 RNAjKD:*:7 — 1f£:fl§V'v;£: 0 e>tf>^|g=b3i#*t>& < ffl V* 
fbtlT ^£ =£> CD <£>^o 
[0 0 2 4] 

J&L (@2#flg) , dX^^SDNA (Template3, 5, 6, 7, 8, 9) 
, ^t^mmmzm^^mm (Templatel, 2, 4)&tf. f^l?)©^7^7- 
(Primer 1, 2, 3) Sf t^SdYTP^r YTP®^ 

C^T% ^^>fV-0D5' 5fc3gs £ T 4 aK U ^ ? b;*^ K — "t? (polynucleo 
tide kinase) £ [ a - 3 2 P ] ATP?:!^^ ' P7^lfc ^ 2 P ^ 
;i/$^lt^7^-7-l (0. 5/tM) Mf>-/l^-M. 3 (1/tM) 
ODdNTP (1 5 0/tM) £fl§V*T^ W 7 ^ £f * > MC<fc-£:/^>f v r -#S 
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[0 0 2 5] 



tC-^tl^tl7 8%, 4 8%fttf4 1 %Jfcy&£*l&;:£ff:bfrofco XCD 
ffittfctCtt, Y. C&tfTtf^*^*^ 1 %, 9. 5% Ml 3%Jfcy&£;ft 

Y »i # » T » x £ : t? & < a G (c t> M U a * *x €> 3 £: # t> o fc © T* , «c i c 
[0 0 2 6] 

^;i/£*lT^&V^^>f "7- 2 fc-r->:/I/- h 3 £7 — J^tlfC [ 

a _32 p -j x T P ©Jfc© d Y T P §r#nx., [a- 32 P] TTP©X© 

at Pt»inx.szi^{c<t: y, £©lfi*#x©o^©T©ra»*Mc#-r* A©3ty 

a*fC*»»-r*3^S:ai^fc (06OA#I) . -£©*S*, d YTP$: [a- 3 
2 P] TTP£S&«fln*.Sfc [a- 32 P] TTP©X©fB*t^\©my& 
#««5 0%|fif Sftidt^^fc. ^©HJ^Sr^^^l/- MS.I5 2 
V*T, A^>G}C*fLTffofe^m, d Y T P [ a - 3 2 P] TTPCAOffli 

fc^©«tyi&#&tf u- 32 p] cTPoG©ffl*i«^\©flstya*K:j*LTtt 

£<HtFLfcV*£i:;&fcfo;frofc (@6©B, C#M) . L^oT, dYTP® 
A^G^^^yji^li, TTP^dCTP^StSrtCioTiAejtlSI 

[0 0 2 7] 

©*S«* ^yzfU- h±tCX#Mi^LT2c>&5£l^;ft©&S£JBV>T : kJKy 



2 ( 1 /iM) 



-hi, 2&tf3 (2/iM) fcJgW dNTP (150 
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IZ 3 ^OMCijli^ffA £ tlt=.m&<D Y £ # 2 « @ © X (Z>*Bffi$a IC # *J 
[0 0 2 8] 

«S:2*iftlt, [a- 3£ P] ATPSrftliLTT 7 RNAjKU ^^--^KlJ: 
SK^jKJS&fTofc (B8#Jg. fcfc, B^fiDy ttY0>jftlft'T?&&. ) . -t">:7 
I/- h 1 (N = X) (Dm^lZit. XiZftLTY fimiRWizm ft iZ 

TV**. f>^l/-h2 (N = A) ©*-&JCtt, A©*B«^tCUj£tfT&<. Y 
^I'JiiJ^tbJeirt *Wo fc. f>^l^-h3 (N = G) C<D# 

[0 0 2 9] 

^iCiTCQrNTP^MtSM^JS^ofe. il ft?ft<D 
[a- 32 P] ATP^MTT 7 RNAtKD * ^--tftCfc £|S^R 
JS&frV^ ^tRN a s e T 2 JCJ: »J RN AfcS^il, 3 

' SB*«*»Snfc5l^ l/*^-KS:2^7cTLC-e^«fbfe (0 9m fcfc, Bl 
*t»©yttY©jfcl|f:T*S>5. ) . r>7U-hl (N = X) ©IE^jK/ST-H:, XIC 

^ #LTY^j*»&ttK:5i».m**iTv*T, ui^s&tf^fcTanc&m^tifc 
„ -Tyju-bz (n = a) ©»-&tctt, Ytt^<«t»;a*4xTv^^o 

[0 0 3 0] 
[0 0 3 1 ] 



[§gi£M] 
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[0 0 3 2] 

Hiffll (2-^>X7^;-6 - (N, N-S/^^-;i/T^ y ) - 9- [5* - 
O-S?* h^r^hU^;i/-3' -O- [ [ (i?>fy^D^75;) -2-S/T 

yxh^s/] ^^^^y] -2' --5 s a-**/- /s -D- y ^77; zfvy 

(2-Benzamino-6-(N,N-diinethylamino)-9- [5' -O-dimethoxytr ityl-3' -0-1 Udi is 
opropylamino)-2-cyanoethoxy] phosphino] -2' -deoxy- fi -D-r ibofuranosyl] pur in 
e) (10) (D&m 
0 [0 0 3 3] 

(A) 2-7^7-6- (N, N-^^^;i/T^y) -9- (2' , 3' , 5' 

- hu-o-T-fe^;b-/3-D-U3j?7^y yy> (2) 
2-75;-6-^nn-9 - (2' , 3' , 5' -bu-o-7tf;i/-js 

-D- U afrV'yJ i/JV) ZfV> (1) (M. J. Robins and B. Uznanski, Can. J 
. Chem., 59, 2601-2607 (1981).) (18.6 mmol , 7.96 g)£, Mlk \£ V 2? > 7? 3 

0#»Bt3Kft. as* try s;xi8o »i) m*#u gra^Lttra^ 2; 

;* 3^1/7 5. >i&^&(55.8 mmol, 4.55 g), V >{ V ZfU \£ }]/^JV7 $ X74.4 a 

moi, 12.9 mi) 5mmmnvr^ B t LCT*Kfa<D%&zmmis 

^nvby77>f- (i;?DD^^>-^^;-^) T-M^b, (2) £ 

5. 42g (12. 4mmol) (6 7%) 

1 H-NMR (500.13 MHz, CDCl 3 ) 5: 7.56 (s, 1H, H8) , 

6.02 ( thrift , H1 J ,- J * 5.0 Hz), 5. «fa-^htr-Ht r-IH i '-." -J 1 -" J b .O H*0 > = 
5.79 (t, 1H, H3' , J = 5.0 Hz), 4.69 (s, 2H, 2-NH 2 ), 
4.42-4.45 (m, 1H, H4' ) , 4.34-4.40 (m, 2H, H5' , H5") , 
3.43 (br, 6H, N-CH « ) , 2.13, 2.10, 2.08 (s, 3H, Ac). 
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[0 0 3 4] 



(B) 2-/<>X7^;-6- (N, N-2?*^;bT ^ J ) -9- (2' , 3' 

, 5' -h'j-o-7tf;i/-i3-D-'j#77;i/;i/) (3) 

MSB (A) Tr^THfc^ (2) (10 mmol, 4.36 g) &&7KfcT U 3 E#S& 

ffit*^ ^7Ktl° U i/> (180 ml) izmmh. gfitl#lfcill5A, iSffO 
y-f;i/(15 mmol, 1.74 ■ O&ftliU 4H|SlSfflfe. TLCT'TO^ 

-^an^*» T?»»U @W (3) £3. 53g (6. 53mmol) 
(6 5%) 

1 H-NMR (500.13 MHz, CDCl 3 ) 8: 8.46 (s, 1H, H8) , 

7.96 (d, 2H, Bz-m, J = 10.0 Hz), 7.75 (s, 1H, NHBz) , 
7.55 (dd, 1H, Bz-p, J = 7.5 Hz), 7.48 (t, 2H, H Bz-o, J = 7.5), 
6.08 (d, 1H, HI' , J = 3.0 Hz), 5.96-6.01 (□, 2H, H2' .H3' ), 
4.39-4.50 (m, 3H, H4' , H5' , H5") , 3.48 (br, 6H, N-CH 3 ) , 
2.15 (s, 3H, Ac), 2.10 (s, 3H, Ac), 2.08 (s, 3H, Ac). 
[0 0 3 5] 

O (C) J - 6 - (N, N-i/*^f;i/7$;) -9- (/3-D-U 

i^-7=y J zfVZ/ (4) 

mm (B) X'nt=.<t&M (3) (6.53 mmol, 3.53 g) IZ \Z V Vy~* # J - fr- 
(65:30:5) 5 0 m 1 *i*t«Ltt35A, 2 MtKM;-*- MJ ? 

A- tf V *?y-* Z J -;i/-7K(65:30:5)^?«5 0ml ZM*.. *?S*f»T 15^ 
IS!«#Lfc. TLCT*Sf5CD^$:ffilPUfe^ M^C&fliT:/^-? A(5.2 
lg) &) JB 7L 4 0 m 1 EC & gT^T^g^^^T^g: g) jBB r tC □ □ rtt ;b U fl U 



1 6 
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ffi«U (4) 5:2. 8 7g#fc„ 

1 H-NMR (500.13 MHz, DMSO-d g ) 8: 8.28 (s, 1H, H8) , 



7.92 (dd, 2H, Bz-m, J =7.0 Hz), 7.57 (dd, 1H, Bz-p, J = 7.3 Hz), 

7.49 (t, 2H, H Bz-o, J = 7.5), 5.91 (d, 1H, HI' , J = 4.0 Hz), 
5.48 (d, 1H, OH, J = 5.5 Hz), 5.15 (d, 1H, OH, J = 4.0 Hz), 
5.04 (t, 1H, OH, J = 1.0 Hz), 4.56 (t, 1H, H2' , J = 10.0 Hz), 

4.17 (d, 1H, H3' , J = 3.0 Hz ), 3.93 (d, 3H, H4 J , J = 3.b Hz), 

3.63-3.65 (m, 1H, H5' ) , 3.52-3.56 (m, 1H, H5") , 

3.48 (br, 6H, N-CHg). 
Q [0 0 3 6] 

(D) 2-si>XT $ J ~ 6- (N, N-^^^;bT^y) -9- (3* , 5' 

5) (D&fg, 

Mm (C) T-mt-it^® (4) (5.0 mmol, 2.07 g) V i?2sT* 3 

m*vr^ m*\?v ^>(5o m\)izmML. g?s-egi£PL&#e>, 1, 

&UU-1, 1, 3, 3 -Th^'f V7Utf)lPi/U3ry->(5.5 mmol, 1.76 ml 

;i0 T'«iSL, Blft^J (5) £2. 63g (4. Ommol) (80%) 

1 H-NMR (500.13 MHz, CDC1 3 ) 6: 8.22 (s, 1H, H8) , 

7.89 (d, 2H, Bz-a, J = 5.0 Hz), 7.80 (s, 1H, NHBz) , 

7.55 (dd, 1H, Bz-p, J = 7.5 Hz), 7.48 (t, 2H, Bz-o, J = 7.5 Hz), 

5.91 (s, 1H, HI 1 ); 4.84 (dd, 1H, US' , J - U.b-H g ); 

4.50 (d, 1H, H2' , J = 5.5 Hz), 4.07-4.20 (a, 2H, H4' , H5' ) , 
4.06 (d, 1H, H5", J = 13.0 Hz), 3.48 (br, 6H, N-CHg), 
0.95-1.08 (a, 28H, iPr). 
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[0 0 3 7] 

(E) 2-/<>X7^ J - 6 - (N, N-i/^^-JVT 5. 7 ) -9- (2' - O - 
7x;^ri/f^*;i/^- 3' , 5' -O-rh^^y^D^l/i/i/D^t- 

3 —D — V jRy J i/Ji/) ?vy (6) 

fufB (D) (5) (3.98 mmol, 2.61 g) £4*;*: h )Vn > T* 3 HJ& 

, 0.77 ■OSriD^.^ffiT 1 6f%mM&Lt~. T LCT?£jS©^J££:fltSBl/fcffc* 

m-r h u ^atkisikt? i la, *t 1 0. i o x-ymy^^WLx- 2 ®, tkt- i m 

(6) £2. 96g (3. 73mmol) (94%) mtc 0 
1 H-NMR (500.13 MHz, DMSO-dg) 8: 8.17 (s, 1H, H8) , 
7.87 (d, 2H, Bz-m, J = 3.0 Hz), 7.79 (s, 1H, NHBz) , 
7.55 (t, 1H, Bz-p, J = 7.5 Hz), 7.47 (t, 2H, H Bz-o, J = 7.5 Hz), 
7.41 (d, 2H, PhO-o, J = 7.5 Hz), 7.29 (t, 2H, Ph0-ra, J = 7.5 Hz), 
7.13 (d, 1H, Ph0-P, J = 10.0 Hz), 6.39 (d, 1H, H2' , J = 5.0 Hz), 
6.11 (s, 1H, HI'), 5.14-5.17 (m, 1H, H3' ) , 4.23-4.26 (m, 1H, H5' ) , 
4.07-4.12 (a, 1H, H4' , H5"), 3.48 (br, 6H, N-CH 3 ) , 
0.99-1.15 (a, 28H, iPr). 
[0 0 3 8] 

(F) 2-<yXT J - 6 - (N, N- f ^f^7$;) -9- (2' ~^?t 
3f>>-3' , 5' -0-fh7>f V •7u¥)Vi/i/U*c J 9-—)l'- 0 

; >>;i/) -fvy (7) 

m^S~TEl~^W ^ it 6 % T0 ) (3773 P° o 1 , 2706 g ) £g?fc h )\s X *y T? -3 tMl J £ 

»JK*ufc«, h;i/x>(88 mi)tc^ft?L, gfflT?at#Lfc#e> 2, 2' - 

TV" tT^-f y^D— h U ;i/ (0.746 mmol, 122 mg)£-&n*_. ^T7;^>^ 
^lliSI/^^^W. ^ZLlC, ^K^'fb h U ^;i/^X(5.60 mmol, 1.51 m 
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>-**/-Jl/)-7MWU -Bfl&fc (7) £2,- 2 7 g (3. 5 5mmo 1) ( 
9 5%) #fc„ 

1 H-NMR (500.13 MHz, CDClg) 8: 8.24 (s, 1H, H8) , 

7.90 (d, 2H, Bz-m, J = 5.0 Hz), 7.83 (s, 1H, NHBz) , 

7.54 (t, 1H, Bz-p, J = 7.5 Hz), 7.48 (t, 2H, H tiz-o, J = 7.5 Hz), 

6.29 (dd, 1H, HI' , J = 7.5 Hz), 4.80-4.83 (in, 1H, H3' ) , 
3.97-4.07 (m, 2H, H5' , H5"), 3.86-3.88 («, 1H, H4' ) , 
3.50 (br, 6H, N-CH 3 ), 2.68-2.71 (a, 1H, H2' ) , 
2.59-2.63 (m, 1H, H2") , 1.03-1.09 (m, 28H, iPr) . 
[0 0 3 9] 

(G) 2-^>X7?;-6- (N, N-i/*mT$ J ) -9- (2' --r* 

^i/-j?-D-'j3K77;i/^) (8) <D&m 

mm (F) l:mt=.it^m (7) (3.55 mnol, 2.27 g)^lMfh7yW> 

mm*M&Tffim~?tf*i/y<uT*&Mv&. are u biu^ynw 

(8) £0. 9 6 4 g (2. 42mmol) (68%) #fc e 
1 H-NMR (500.13 MHz, DMSO-dg) 5: 8.23 (s, 1H, H8) , 

7.84 (d, 2H, Bz-o, J = 7.5 Hz), 7.50 (t, 1H, Bz-p, J = 7.3 Hz), 
7.42 (t, 2H, H Bz-o, J = 7.5 Hz), 6.25 (t, 1H, HI' , J = 7.0 Hz), 



O 



5.21 ts, 1H, OH), 4.89 (s, 1H, Oil) , 4.33 HI, IK)'), 

3.77 (s, 1H,H4'), 3.50-3.53 (m, 1H, H5' ) , 3.43-3.46 (m, 1H, H5") , 

3.48 (br, 6H, N-CHg), 2.56-2.61 (m, 1H, H2' ) , 

2.16-2.18 (a, 1H, H2"). 
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[0 0 4 0] 

(H) 2 -A>X7 ^ 7 - 6 - (N, N-i?^f^7 5 /) -9- (5' -O- 

^^h^ri/h'jf;i/-2' -ft^^-j5-D-u^77;i/;i/) y;> (9) 

tuBB© (G) T'^fcjb-^ife (8) (1.47 mmol, 0.585 g) Sr^tf U S?>T* 3 0 
-J?* h^fS/ hU^-;U#n^>f KU.61 moI, 547 mg) Sr^^iST 1 . 5B3fI3 

jBSttftru s;>ji#Lfc h;i/x>T*Mtfet. 
n7h^7-f - (^nnji*>-^ji;-^ 0. 5%hUxf;i/75» 
T?*MSU (9) £0. 99g (1. 4 1 mmo 1) (96%) 

1 H-NMR (270.16 MHz, CDCl 3 ) 8: 8.20 (s, 1H, H8) , 7.79 (s, 1H, NHBz) , 
7.77 (d, 2H, Bz-n, J = 1.4 Hz), 7.76 (d, 1H, Bz-p, J = 3.5 Hz), 
7.14-7.51 (a, 11H, H Bz-o, DMTr) , 6.72 (dd, 4H, DMTr) , 
6.45 (t, 1H, HI' , J = 6.5 Hz), 4.78 (a, 1H, H3' ) , 
4.14 (m, 1H, H4' ), 3.74 (s, 6H, OCHg), 3.50 (br, 6H, N-CH 3 ) , 
3.39-3.47 (m, 1H,-H5'), 3.30-3.33 (n, 1H, H5") , 
2.80-2.85 (m, 2H, H2' , H2") . 
[0 0 4 1 ] 

(I) J - 6 - (N, N-ty^^-JVT J) -9- [5' -O- 

V* b*cis h u^;i/- 3' -o- [ [ (sm v^d tf;i/T^ J ) -2-*/ysx. 

h*i/1 *^7-f;] -2' - ; T-%3rV-& -T>-Vifs~7=? J Z?Vy (1 

o) 

Btfgd (H) -Z*mr=.tt-&m ( 9 ) (0.864 Mmal, 0 .6 0 5-g)^H 7K^ U ^^ (? 3 0 = 
. **f b 7 1 K n 7 7 > T 2 ll^il* L t, «*fh7tFn77>(6« 
OJCiSflPU ^.UT'MWLfttfbN, N-^-fV^"DH°;i/X^;i/T^> (2.59 bid 
ol, 0.452 ml) ? o D - 2 -%/TJ 31 b=*S/-N, N — $?>f V~?U tf;i/ — T ^ 



2 0 
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#^1 1 -2 0 1 4 5 0 (1) 



;*77>f Xl.73 m»ol, 0.385 ■l)&j&D;*.giBT?2B£ra£#Lfc. TLCT'S 

mzizwm^fl'ZMZ-. mmm* 5 h v^^mmx i im^fp^ 

>T*l?tm&*TW Bttfe (10) 5:0. 5 74 g (0. 63 8mmo 1 ) (7 

4%) mt=.. 

1 H-NMR (270.16 MHz, CDC1 3 ) 8: 8.14 (s, 1H, H8) , 8.13 (s, 1H, H8) , 
O 7.72 (s, 1H, NHB2), 7.65-7.70 (m, 2H, Bz-b) , 

7.16-7.47 (m, 12H, H Bz-p,o, DMTr) , 6.70-6.75 (m, 4H, DMTr) , 
6.27-6.41 (a, 1H, HI'), 4.63-4.80 (m, 1H, H3' ) , 
4.20-4.27 (», 1H, H4'), 3.74 (s, 6H, OCHg), 
3.24-3.72 (m, 10H, H5' , H5", NCH(CH 3 ) 2 , N-CHg), 
2.83-3.00 (■, 1H, H2'), 2.40-2.64 (m, 5H, H2", OCHgCHgCN), 
1.06-1.19 (a, 12H, NCH(CH 3 ) £ . 
3 1 P-NMR (109.36 MHz, CDCl 3 ) 8: 149.25. 
[0 0 4 2] 

mm3 9 2Mtc«k*;, mmmB£vm.mztiT^z>. «ia, dc, <ig, 

[0 0 4 3] 
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Primer 1: dcgactcactataggg 
Primer 2- dctatagggaggaga 
Primer 3: dgcctagttgtaccg 

Template 1: dtgctctatcttcctccctatagtgagtcgtattat 
Template 2: dtgctctgtcttcctccctatagtgagtcgtattat 
Template 3: dtgctctxtcttcctccctatagtgagtcgtattat 
Template 4: dagctgtgtgtgtctccggtacaactaggc 
Template 5: dagctxtgtgtgtctccggtacaactaggc 
Template 6: dagctxxgtgtgtctccggtacaactaggc 
Template 7: dagctxtxtgtgtctccggtacaactaggc 
Template 8: dagctxtgxgtgtctccggtacaactaggc 
Template 9: dagctxtgtxtgtctccggtacaactaggc 



[0 0 4 4] 

HSfeM3 (3- (2' - "r-A 3f - 5 ' -O- hU^^/J^U;i/-/S -D-UtK-7 
7;j/;i/) tfU^>-2-^"> (dYTP) (16) (D^m 

(a) 3- (3' , 5' - o-^ h 9^ y :/ntr/i/S?s/n *-js-D-y 
tf^^y trus^>-2-*> (12) 

3- (^-D-'J^777^;i/) hTU 2-*-> (l l) (J. Matulic-Ada 

aic and L. Beigelman, Tetrahedron Lett., 38, 203-206 (1997).) (2.29 omol 

O , 520 mg) jisTKtr u ^>t- 3 E^s»fl»*«, a&Ktr u s» (23 «i) k:«f» u 
^iST*M^b&#e>, 1, 3-^do-i, 1, 3, 3 -^b^-r yyntr;i/ 

S?J/n^>(2.52 Diaiol, 0.81 ml)*:^*, IST'-|Ifflfc. TLCTSJCS 

;i/) TfflMHU !»* (12) H42mg (0. 94 mm o 1 ) (4 1%) # 
1 H-NMR (270.06 MHz, CDC1 o ) 6: 13.07 (br, 1H, NH) , 



2 2 
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7.78 (d, 1H, H4, J = 6.8 Hz), 7.37 (d, 1H, H6, J = 4.6 Hz), 
6.29 (t, 1H, H5, J = 6.6 Hz), 5.07 (s, 1H, HI'), 

4. 01-4,30 (m, 5H, H2' , H3' , H4' , H5' , H5") , 0,83-1 . 10 (m, 28H, iPr)~ 
[0 0 4 5] 

(B) 3- (2' -o--r ^ *V^*#;i/3tf-;i/- 3' , 5' -o-^h^-rv 
zfu tfj\si?z/n*y-—jv- 0 -D- v^y^j ifv i?y- 2 ->ty (13 



f&gS (A) Hmt^it^m (12) (0.94 mmol, 442 mg) fc&^K h ;i,;r > T* 3 HI 
H*DMF(9 ml)tC^L, 
O -*^#V9>f K(2.24 mmol, 401 mg)*HD7L. Mt*7Hfli^lfe„ TLCt 

fcfcmzmm^jvzMz.. mmm^x-2m^r=. 

^*7A^n?h^57^ - (^^on^io-^^;-^) -esffigu aft 

1(13) H34mg (0. 74 9mmo 1) (80%) #fc„ 
1 H-NMR (270.06 MHz, CDCl 3 ) 6 : 13.40 (br, 1H, NH) , 

8.44 (s, 1H, imidazolide), 7.84 (d, 1H, H4, J = 6.8 Hz), 
7.73 (s, 1H, imidazolide), 7.33 (d, 1H, H6, J = 6.5 Hz), 
7.07 (s, 1H, imidazolide), 6.34 (t, 1H, H5, J = 6.8 Hz), 
6.23 (d, 1H, H2' , J = 5.1 Hz), 5.25 (s, 1H, HI'), 
^ 4.46-4.52 (n, 1H, H3' ) , 4.25-4.29 (m, 1H, H5* ) , 

4.03-4.09 (m, 2H, H4' , H5") , 0.87-1.09 (m, 28H, iPr). 
[0 0 4 6] 

(C) 3- (2' -^-t^-iz-Z' , 5' -O-^rY^^V^fXl^^WU^ 
—jh- £ — D — U -fc-y^ J isji) try py- 2-*y (14) 

iffSH (B) T*#fc^^-#f ( 1 3) (0.749 mmol, 434 mg) £4fczK h ;i/X>t»3 M 

»i)^^«?l, l^raM^L^. jxfaWizm&mm&. M*hji^yT*3m&m 

Bfr?KU Tl/k?*>f V^fDi h U;i/(83.5 mg)£#n;l, MzKMl/:n>(16.8 ml) 
tC?g)S¥L/feo ^ZlfC, ##1^ h U >^;i/*X (0.821 ml)£#nx. 1 B£f^g$£Lfc 0 



) 



2 3 
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14) 5:0. 2 6 8 g (0. 591mmol) (79%) 
1 H-NMR (270.06 MHz, CDCl 3 ) S: 13.07 (br, 1H, NH) , 

7.72 (d, 1H, H4, J = 7.0 Hz), 7.31 (d, 1H, H6, J = 6.5 Hz), 
6.29 (t, 1H, H5, J = 6.6 Hz), 5.20-5,25 (m, 1H, HI'), 
4.37-4.40 (m, 1H, H3' ) , 3.97-4.12 (m, 2H, H5' , Hh'j , 
3.80-3.84 (m, 1H, H4' ) , 2.26-2.36 (m, 1H, H2' ) , 
1.77-1.86 (m, 1H, H2") , 0.90-1.09 (m, 28H, iPr) . 
[0 0 4 7] 

(D) 3- (2' -y^lt-lri/- (3 J W*?y-2-*y ( 

15) <D^f& 

fuSE (C) T^fc-ffc-^ft (1 4) (0.089 mmol, 42 mg) £MtK h )VX.y£ 3 M 
^»BK*ft, lMfh^^f^T^-f^^M^^f K/THF?§?£(0.5 ml) 

^(0.08 ml) 3c j&DX., *«S:7Mc?§8¥U B^:n^;i/T* 3 

§gU g 694^1 (15) 5:10. 4 mg (0. 047mmol) (52%) 
1 H-NMR (270.06 MHz, CDgOD) 8: 7.77 (d, 1H, H4, J = 3.8 Hz), 

7.36 (d, 1H, H6, J = 3.5 Hz), 6.41 (t, 1H, H5, J = 3.6 Hz), 

5.01-5,17 (m, 1H, HI'), 4.29-4.31 (m, 1H, H3' ) , 

3.93-3.95 (o, 1H, H4' ) , 3.62-3.70 (■, 2H, H5' , H5") , 

2.31-2.35 (o, 1H, H2'), 1.89-1.95 (m, 1H, H2"). 
[0 0 4 8] 

(E) 3- (2' -^^T^-iy- 5' -O- h U3}x;*3fcU fl/- £ -D- U sff:7 9 J 
*/;u) ei? Vy- 2 - ' A V ( 1 6) vre m - 

ftfga (D) X^t=.it^% ( 1 5) (0.059 mmol, 13.4 mg) £MtK h ;i/X>T 3 
ET^SMBtzklfe. U yWL V V (0.2 mOlCigjgU ^T^Sy&ftU >(o. 

065 mmol, 7. 1 a 1 ) *7frT 7 H£raS|# Ufc. T L CT?&j£©^5*g£:flfcS 



2 4 



2000-3064453 



• 1 1 - 2 0 1 4 5 0 A 

MJCS^tCO. 5M If* h U ^^T^^-^^tfD/jNX^ai^ h ( 
bistributylammonium pyrophosphate) -DMFjg^i: h'J^f ;i/7'> (70.2 

Mi) z£<Mwisfcm<£?mmzm*f<iuz., MT3o^<fc<i#btc„ & 

iS^^lC 1 Mfij^ h'Jlf^T^t- 9 A (triethylammoniun bicarbonate) 
(0.35 ml) £#n*.T£/SS:f?ltU «£ESttLfc. «H&*tC»3^L, DEA 
E-iZ77f7^^A-2 5 *7A^n?^77^ (1 5X3 0 0mm) 
lC£>-£, 5 OmM- 'Jxf ;i/7>^ - ^A0^j;x> ht^ffib 

. 0. 5 3-0. 5 9MT?fcffl3ftfcHf#fc#IRU Lfc. 
MS(ESI-) % 1 H-NMRfe±Ut 3 1 P-NMRfC<fc y#j£&flfc»Ufc«L **?ac 

O (Dowex) 50Wx8 ^^A^nv h^*^7-f -{CJ: y^- h U ^A^tCbfec 

[0 0 4 9] 
MS(ESI-): (M-H~) 449.9. 

1 H-NMR (270.06 MHz, DgO) 8: 7.83 (d, 1H, H4, J = 4.9 Hz), 
7.35 (d, 1H, H6, J = 4.9 Hz), 6.51 (t, 1H, H5, J = 4.9 Hz), 
5.17 (t, 1H, HI' , J = 5.0 Hz), 4.56 (br, 1H, H3' ) , 
4.06 (br, 1H, H4' ) , 3.99 (br, 2H, H5' , H5"), 
2.19-2.33 (a, 1H, H2' ) , 1.81-1.98 (m, 1H, H2"). 
3 1 P-NMR (109.36 MHz, DgO) 8: -10.3 (m, 2P, P 1 , P 3 ), 
^ -22.7 (m, IP, P 2 ). 

UV (10 niM phosphate buffer pH7.0): ;imax = 298 nm ( z = 7.6 x 10 3 ), 
226 nm ( £ = 7.0 x 10 3 ), *min = 247 na, 211 nm. 
[0 0 5 0] 

0.5 a\(D^=L-zflZZf^^^- 1-4 (ca. 1 nmol), 10 x jtf U 5? ^ b^"^ K 
=^^*— if (polynucleotide kinase) /t»/7 7- (TAKARA) 2/i 1, [r — 32 P 
J - Q A 1 F lea. 1.1 IBq / mmol) 'Z //, l; ^XTy^V^rtr U^ Ti hT^^ — ^t 
10 unit / n 1, TAKARA) ^i2 0/tlt% 3 71C, 4 0^O>f 

-£3fC % 10MjRiBPB^>f (dye) IOaUMT 
MJ&fc^ltU 7 51C, 5ftmMmLfc&. 2 0%jK'J7^';;I/7^K 7Mj@J 
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m'fJl&iS.ftWl (10 X 10 cm) &Lfco UV (2 5 4 nm) T**>f>A>K£ 
9J*JffiU 1. 5mlfa-^:ibI®7K$:4 5 0 ^15:Mt> 1 

, 3Mlg|t h U O A4 0 /i 1 ^ it/i^ ; - m 1 $:i)Di, J:<}1£PL£:^ 
„ - 3 OTCT? 1 BfFlSljttSLfco -5TC. 1 3, 0 0 0 r pmt' 1 MMlfct 
, *£Jg£7 0%:n#y-;i,T*y >*U jgifco:,rtsKU-#-T?3 0#ISIK«Lfc 
. -e^lC 0 il 1 SrflDx.. 7 5^7? 5#fMftfcL£&, UV (2 6 0 n 

m) t'giUc 

[0 0 5 1 3 

^IJgM5 (# W "7 7^ > h (Kl enow Fragment) £M V^fc i>> # U 

0.5 ■lfiD^o.-^JC 5* - 32 P7^Hfc^7>fV- h 
10 x * Is J yy^tftZs hA>y77 _ (TAKARA) 1 At 1 £#D*-£:*£: 7 n 1 &C b 
T, 9 5rt3m 4 0tT3m 4tT?7^RIT-- , J>^bfctl, d N 
TP 1 /i 1, $ 1/ J f ^ y h (1 unit / ml , For Sequencing, TAKARA) 2 
ft l 10/tl &cbT. 1 7 VX'ffife&ft&M y^r^<- h Lfc„ 

-eziiC, 10MSiBPB^>f (dye) 5 ^ 1 &jja?\.T fcf& £f?lt 7 5*C, 
5^|^*n^bfc^ 2 0%sKyy*y/b7S K 7MW;i/tM5:bfc 0 
— Vytf~3\s — Y ( Phosphor o imager analysis) V>T^=&f L 



[0 0 5 2] 

0.5 mlCD^n-yiC^^-rv-. ^>:7°L/- hfecfctJflO x V \/ J V V =7 7 * 

yYAv-yr- (TAKARA) i n i ^iH^^M^ v # 1 cti, s 5 -c-c* 3 srfSr-^ 

4 0tT'3m 4TCT?7^|fifT--U>^Lfc«&» [a- 32 P] TTP&S 
V^i [a- 3 2 P] dCTPfcitFd Y T P & ^*l^*lCD^ilS£C ft 5 <fc ? iCj&D 
7L, ^U;>?77^^>Kl unit / ml, For Sequencing, TAKARA) 2 a 1 & 



O 
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MUBPB^ (dye) 5 * 1 &fln*T£jS&#it U 7 5TC, 5# 
*~Z/> — h (Phosphoro imager analysis) 5:M ^T^tfr I, £:„ 

[0 0 5 3] 

17 (T7 RNAsKy*^— ifJCfcSJE^RjE) 

^^E-^-flglStr-^fbLfc 1 /iM©ilDNAi:2. 5unitstf)T 7 R 
*y*9-1?t:, 2 mM rNTP-0. l/tCi//tl0 [a- 32 P] r 
PZ&timm (40 »M Tris-HCL ( P H 8.0), 8 mM MgCl 2 , 2 mM spermidine, 
*M DTT, 0.01% Triton X-100, 10 mM rGMP,) IC#D>L, 3 8£|8|>f J. 
I Kfo%t. ZtliZl OMJfcmZ'Sti&mZMZ-. 7 5 tf 3 #HflH»U 2 
0%!K'J7^J^7^ K^««t*»%ffV\ $L&m*ftift\st=.„ 
^$r0 8{c^-r o 
[0 0 54] 

^J6M8 (T7 RNA3KU;*9--1ffc:j:*«K^K/£) 

^J6«7 fcEfatofijS&fxV^ ^^L7tRNAS:>f;i/m^,Qci*T*#^L. 0. 
7 5 units©RNase T2TRNA£##?U ^tl^tl© 2 ? l/;*-^ F Sr^jST L C 

[0 0 5 5] 



^ * ^ A S v * tt «tBtt«B& (C £ © J: ^ sfe AX«Bfc JfiiS^ 1 5: Mm T? £ <5 nTtgfttf 



27 miE#2 0 0 0 - 3 0 6 4 4 5 3 




o 



Q ^¥1 1 -2 0 1 4 5 0Q 

iti, *m%<D±LftmwzmmmmAj:&mi&&tt (x-y> ^-r^©-^ 



[02] 
[03] 

03 te. ^mm<Dm.mY £^i-.5^®E<Z>d Y T P©-£/&X3f-A£^-f 
[04] 

04tt, 5' 5M§g£ 3 2 P^^l/bfcy^-T V- 1 (0. 5/tM) Mf>y 
I/— M, 3 (1/iM) tS'irffidNTP (150/iM) £JB # ]y J V V ^ 

^|*iCj:oTCTC'r ; fejtf>1?&&„ MJC&lil 7TCT-3 O^ftoto 
[05] 

05tt. 5' 5fc$gg£ 3 2 P^^JVLt=.^^4 "7- 2 (UM) &^>zf\y- 
M, 2, 3 (2/iM) tdNTP (150/iM) £M V*fc ^ 1/ J V 1 *7 >f * > 

[06] 

@6lt ^7^f7- 2RXf^yzf\y- M, 2, 3t [a- 32 P] TTP& 

Att, ^7>fV-2 ( 1 fiM) Xtff^U- h3 (2/txM) £ [a- 32 P 
] TT P (150/iM) £JgVV d YT P tl^^U 0, 50. 150. 30 
O&tf 5 0 0 vMMX--?Z ^ ) ^VlZ&ZWv^-W&bO&'&'l V 

"CT'3 0#HfTofco *CD 5 -£3&C. d AT P (3 0 0 /*M) ^riTP^L 

T m&oyfcfa & ft o £ =fc> © T* & 3 o 
B tt. 



2000-3064453 



P] TTP (5 0/tM) SrffiV^ d YTPfe-tti-Tti, 0, 20, 100, 50 
O&tf 1 0 0 0 yttMiD^.T^ 1/ J V7?if*y MC£3 >^>f ^-#:K£fS£ 1 
7^1? 1 -OiMHtXofci- ^(D 5 -g-riC. d ATP ( 3 0 0 ft M) 'ZjJU 

Ctt, ^7-fT-2 (1/tM) S^^^l/- h 2 (2 a M) £l [a- 32 P 
3 CTP ( 5 0 At M) fcMW d YTP £-£*i-f*i, 0, 2 0, 1 0 0, 5 0 0 
Rtfl 0 0 0 tiMMZ-T? US V751f*y YK^^^r^^^-w^BL^ 1 7 
X:T'3 O^R^ofe. *©5l/->tt, *3JC, d A T P (3 0 0 /tM) fejBuiL 
T I^^CD^/S £?To t=. %> CD T* & £ . 

O C® 7 3 

07&, 5' ^S85: 32 P7^;i/Lt^7>fy-3 (0. 3 3 /tM) %.Zfrls 
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